Introduction
============

The microvascular tone regulation can be very useful to be assessed to titrate therapy in critical conditions. In the present study, we use near infrared (NIR) spectroscopy in the frequency domain on critically ill patients and healthy subjects, to obtain the measurement of microcirculatory compliance and the regulation of vascular tone.

Methods
=======

Two groups of subjects have been studied: the first group was composed by 17 healthy subjects (H) at rest, in the second group five critically ill patients were treated with noradrenalin infusion (N). In the N group the measurements have been performed at different noradrenalin doses: the first dose (d1) was established by the head physician, then the dose was doubled (d2) and finally reduced at the half of the first dose (d3).

The probe of the spectrometer used in this study (ISS incorporated, Urbana, IL, USA), have been applied on the forearm skin, in a zone corresponding to brachioradial muscle. A serial of a pneumatic cuff compressions have been performed at the arm. Measurements of the total hemoglobin \[Hbt\] in tissue and blood volume, derived from \[Hbt\] have been obtained. The linear coefficient correlating blood volume to cuff compressions was considered as a measurement of venous and capillary compliance.

Results
=======

The \[Hbt\] and Hb in the blood of the two groups are shown in Table [1](#T1){ref-type="table"}, the Hb content in the blood was lower in N than in H group. There was no difference about \[Hbt\] between the groups. In the H group in no subject \[Hbt\] change, at cuff pressure of 10 mmHg, was evidenced while only five subjects out of 17 showed a \[Hbt\] increase at 20 mmHg. In the N group, three subjects out of five (60%) showed a \[Hbt\] increase at 20 mmHg pressure. The capillary and venular bed compliance is shown in Table [1](#T1){ref-type="table"}.

  Group                                     H                              N               
  ----------------------------------------- --------------- -------------- --------------- ---------------
  Hb (g 100 ml^-1^)                         14.21 ± 1.1                    8.64 ± 1.79     
                                                            d1             d2              d3
                                                                                           
  \[Hbt\] µM l^-1^                          58.28 ± 16.63   51.3 ± 19.01   53.16 ± 20.67   52.62 ± 19.19
  Compliance (µl · mmHg^-1^ · 100 g^-1^T)   20 ± 10         5.4 ± 4.5      3.9 ± 2.6       5.0 ± 3.2

Hb, blood hemoglobin; \[Hbt\], tissue hemoglobin.

Conclusions
===========

From our results is shown clearly that in critically ill subjects the microvascular bed volume rose, in fact even if the Hb in blood was low the \[Hbt\] in tissue did not change.
